JAN 39 '36 16:28 FR CUtl^^ & LOCKUOQD 203 351 4499 TO y3S8668 P.03/Q8 



B 



ewe§ungss«rnt 



Die Eifindung betriffi dn BwegungssertU: fiir die Bew«guns von Kfirperxexlen. insbesondere zam 
Kraftxraining Oder fiir R*faafatlitationszw«cke, wobet cinea Widerstand eine fieweganft in*- 

besonderc dne Schwenkbewegung ausgefiihrt wird. 

Deramge Geriite stnd in vidfecher AusfthnxagsforiB am MaxkL Als Widerstand tst in dn&cfaeii 
Geniten haufig dna Feder vorgeseiien, wifaicnd die anspcuchsvoUem OerUe mic brnvegbana 
Gewidttea vrahen sinri, Besonden verbreter ist die Bewegtrng der Qtwicbte init dnem Ketteo- 
mg Oder Sdlaig. wobd der Kcttenzug odcr Sdlzug mit gedgnoen UmlenfcroUea veradieaisL 

Die Bewegimg kasn dne rdne LSngsbewesun? sdn. jedodi aueh due Scbwenkbewcgaag odor 
dne kombinierie Seiiwenk- uml Laagsbewesimg. 

AUen gebranchHcben GerBtea ist semdnaam. d«fl de xwir Obcr cfie defimeften Gm>«n^ ^^fi- 
me«oi Federiaafte Rockschlflase auf dea Widemand edauben. gcsen den gezDsen' ivM. fine 
WeBmessun a ist bisiang jedoch usbekannc 

Der Erfindung liegt die Edoennxds zugnnxde. dafi die Wegmaaung sowofal Sir den Xra&. 
trainunssbcrdch ais aiicdi fDr den RdahiK r aiionsberdch eriiebiidie Bedeticung hat. Zum Bdspid 
ist tiadi Gdenicopennionen der Sdxwenkwinkel der Gdenices fflr die Bew^ungsfildgkdt des 
Patiemea maflgebUdL Die Refaafaifitationsmaflnahinett and daiauf geddxtet, dm Sdxsveakwinkd 
Bewaguagsfihigfceit auf das Konnaiina0 zuzuclezubringcn. Dazu ist es wicfatqt Eifcenat- 
msse uber die Stdgetung der BewegungsaiiigicBiz zu erimgeo. Di» Stdgenmg kann nde OBfb der 
Bewegunssmessnng ensitEdt werden. 

Nach der Eifisdung ist deshaib dne Wegmeasung vocgesefaen. Die Wegmeasung eifUgt in wdte- 
rer Ausbildua^ der Ezfiodui^ nit HSfe dnes Potentiometeis. das nxnxdbar oder iiii....ti. T f fw u rnit 
dam bewegten Tdl verbunden ist. Das Potemioinecer kann etn Scfaieb»^Un^poiiaiiioinBBer sdd; 
aber audi dn Orefapotemioraecer. Oas □cefapotentiomBta' hat dxv«sa Vortdle. Es ist in der W^- 
meesung fiir aUe voriconmendea Wego gedgnec. wdi es vidfteh umiaiifBa kann. £s ISBt aioh bd 
schwenkbew/^lteQ Teilen unmitteibar auf die Sdnwenkadise • ^ ' ^ 'yt 

Mit rdn gendCnig bewq^ Tdlen kaxm das Oreiipoteniiomeier dadureh gekoppdt ^swden, dafi 
es einea au^ewtckeitea Faden besitzx. mit den cs an das Teii angcetft. Der Fadcat Muitd xnxi der 
Bewf^ng abgewiekeit. Dureii Federiaaft kann bet der Knckwambawegux^ dne Aiiftviddung 
beivirict werden. Audi andere Bew^ungskoppiungcn tommen in fietrecfat. 
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Voneiihafierv/eise kann die t^rundunysgeniafie Weizmessung bei jedem besiehenden Bevvegungs- 
izerac nachsertutet werdcn. Die Potexmomecer. insbesondere des Drrhpotendomcter iass« sich 
leicht anbringen und mix den beivegten Gerdtcceiicn verbinden. 

Die Potentiometer iiefem exne MeSspannung; die in etnem ge eignete a A uz ea g c g a it visudi umge- 
sem werdcn kaim. £s ist von Vondi, die Wesnxessuxigsanzeige aigieich not emer Kra&xiessunss- 
anzeige und/oder Prozentkra&anzeise und/oder Zfihiwerk uxid /odcr Zchanzexse zu verfaiiiden. 
Wahlweise kann die Wegmessung aueh in Form einer Winkelniessuiig erfisigetL Dies kaim bei 
SchwenkbenMsgungen gewunschc s&sl Im ubriscD- kann die Wegoafieauns nut einem 7^^\%nA 
gekoppeit werden, so dafl ncbcn dcr Wegmessung auch eine Gescbwindigk^^i^^ung nxOgfich 
ist. 

In dcr Zeichnung ist ein AusfQfarungsbeispiei der £rfiadnng darsescellt. 



Figur 1 zetgt em KrafttrmninB^gegat mit einem Kciestrecker. Der Kmestrecker fae s c dit ass 
Sitz* 1, emem Wlnkettiebci 2, der mit FoBen/Uatenchenkein vorwaits und rOclcwHrts gesdxwenkc 
wextien kann, Oer Winkeihrfiei 2 vmkt fiber amca Keccenzos 3 auf exn Oewicbt 4, das in einem 
Rabmen 5 auf Fufamngen 6 heb- und senkbsrangeaninec isL Bei dem d jiB c H a tt tea KiaXUi'UUung»> 
gerat handelt es sich um em mn iirtflhHnhfw Gertty bei dem msprOiiaU di cfie Ketten 3 nnmineibar an 
das Gewtcht 4 angeiSugc traren. 

Im Auafilbnmgsbfitspiel ist das dargesteBte Gexsc xmt rmem Krafisenor 7 daGfagcdUtet wnden. 
Fiir das NacfarQsten ist im wesentiichen rsar Ketie dee KettenzBgos 3 dbEmddbzen. Daa 
geschieht wafilweisa dutch Abiflsung jObeszfthliser Ketcengfieder Oder duxdi Ettihitfem des Kraft- 
sensors in das richtise Ketteng&ed oime AblOsung der ObenahUgea Ketteagfieder. Die ilberrihK- 
gcn Kettengiicder hfingen dann neben dem ICrafisensor. Auf der anderen Scite ist der Kcaidsensor 
dem Rahmen 5 verbundexL 



Oaniber faxnaus ist das KrafitndmngsserSt mit eio e m W^ensor 10 veraehen. Der Wegsensor 10 
besceht aus etnem Drehpotentzometer^ das fiber cmea Faden 1 1 mk dem Wintudhebet 2 veriamdcn 
ist. le nach SoixwenidMmegung des Winkeltairiwis 2 wird daa Drcfapuicurinmrter umetKUedltdt 
bewegt. Dies crzeugt eine Mefisimmosg, die gg£ verscftrict ivitd und fiber eine LED^Ametsfi 
Schwenlcweg oder den Scfawenkwiided •^^g^ 

Der Kiafisensor 7 arbdcet mit einem OehnungsmeflstreifeB^ der vbcr eme PoW— i > gici lifn tx e ii^ 
schahuns glmch&Qa eine NCeOspamwng eraeust. Im Auafithr miasbeiapid wecden beide Spanrnm- 
gen nach Hgur 2 einer MeOwercanzesge zugefiihrr. Die MeB weiiamei ge besteirt aus einer maxima- 
len iCrananzeige 30. einer Proza nnve t m gdge 31^ einem Z^werk 32, etnerZehanzeigDiS sowte 
einer vveg-ZWinkctanzeige 40* Femer ist die Anzeige mit einem Ein<^Ausscbait9; mit e in em Stan- 
scbaiter und einem Resetsciiaitervefsefaen. Stair und Stop sind in einem Schahcr 34 mue t ge brach t. 
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En, Alls und Reset in einem Schalier 35. Die Maximalkrafianzeice zeigt den MeSwert; der faei 
Blacfciemng bzxv. Brcmsun^ dnes bewegien Gerftceteiies untcr Anwendung maximaler Kraft em- 
stehc. Die Pro2Miniaianzeige 3 1 gibt die SIchcrncxt. dafl der Trainiercnde bzw. Parient sich nur in 
' dcm fur den Kraftaufbau optimaien Kraftbereicfa bewegt. Das ist im Ausfuhningsbeispiei erne 
Beiastung von etwa 50 % der Maxtmaikraft. Die Prozemahzeige J 1 basiert auf mehreren Leucht* 
kfirpem, die nach Art eixxer Mefiskala angeordnet sind und optisch bereits ohne Ezkenncsi der 
Zahlcn durch Vergfeich mic dem gesamten Meflbereich den Meflwert crkcnncn lassen. 

Das Zahlwerfc 32 ist im Ausfiihmngsbefsprel em kombioiertes Zahlwcxte fur Obungssatze tmd wie- 
dttholte Einzeibew^ingen bei den Ubungssatzen. Die Zeixanzdse 33 bctixhaltet dn Zehglied und 
zeigt Minuten und Scicunden. Durcfi Koppiung mil der Weg-ZWiofcelmessung kann die Gescfiwtn- 
digkeir der Bewegung beurteilt werden. 

Die fOr die M ax ana lkraftmcasuog vorgesehene BIoeidtttsn^Bremsung einea bewegtea Geriteteslea 
wird im AusSlhrungsbeiapiel nach Figur I rait fEfe von nicfat daigesteiltea Bolzm ecreicht , die 
durch das Gewicht 4 und dureh die FQhning 6 h md urel ie estecfct werricxt WShrcnd im Gewicfat ^ in • 
der Regd euie Durchsteckfiffiung aasreichend ist, in derzugefaQrigen Piilmmg 6 in vetscUe- 
denen Absrftnden Durcfaateckdffixmxgar vorgesefacn^ um die Krttfianwcndung in unteracfaiedlichen 
Sdnveokposidonea beszimmenza konnen. Die iSifaximaikcafimessung kann nzzt exnem-Mttfivenucii 
dargescdlt wexdexu Die^ reduoett m ganx erfaeblichem Um&ng das Verietzungsrta&ko hxw. Sdia- 
dcnsrisiTco far Trainiercnde hzw. Patienien, Nach der Marimn<kra1hnessung wnd die Bremsfe hzw. 
Bloddcnxng wicdcr gelOsc, im Ausfuhrung sb e i sp i rf durch Hoausziehen der Stedcboizen. 

Die e rfiminnga scMQtfle Wegmessung kann auch in der SVetse vaiiiert wonlen, dafi aus einer 
besdmmten Schwenklage gemessen wird. Dies ist mdgiich durch NizUexnsteilung am Potentiometer 
und/oder NuUeinsteilung an der Mefiweoanzeise. 
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Scb u czansprache 

Bewegungsgem, insbesondere zam Krafkirainins odcr f5lr RehabiKtation, woba sesen 
Widerecaad gezogcn odcr geditickt od«r gcschweoki xwiL gekmnzacfanet durch da Weg- 
mefigiied. 

Vorricfatung nach Anspracfa 1, dadurcfa gefaemcsmchnec. dafl das WegmeOgGed dtirch etn 
Potenriomfiter gebxidet wrd, das nrictelbar oder unmitteibar mir eman bew«gcen T«l <vatooi>- 
dm ISC 

Vonicfatuns nacb Anaprach 2, gdcBtmzcicfanec durefa ein DrebpotentiDmeter. 

Vorricbnmg nacb Anaprach 3, dadureb gskamzeidsnn, dafi daa P w>Kp#w,wff^^^iiMi> ~ ^ 
scfawenkbewegtea Tttlen auf der Scbwenloveile sitzt oder Ober dn Zugnottel imt dem 
schwenJcbewcgtoi Teil verbundea isL 

Vorncbtung nacb emem oder mobreren der Aasprtlche I bis 4, dadurcit g ^fa^wi nwiiw * |ff| g 
das WegmeBsUad nachrflstbarist, 

Vomcfatung nach emem oder mefarenert der AnsprQcbe 1 bit 5, gefcomidmet duxrb eme 
Weganzexge usd/oder MaxixitalkraftanzBtge usd/odtf Prazemkraftanzetge und/oder ZAhlwcrk 
und/oder ildtaiBBi ge. 



01/29/96 05:27 TX/RX N0.1635 P. 006 



JflN 23 -SB 16:39 FR CU^ S 8. LOCkUCDD 383 3S1 4499 TdA JSSBBGGB 




Haxtinsikrsft/' 



UUU 



lU 



kg 



Reset 

"T1 




Wfadarhoiunq 



UUU 



Mlnufen S^kundan 



DODO . , 

L II l| II I Zeif 



sttm 




fTnn 



II — ( j — "j j — |Weg«/Wnlt«i 



auuu 



-35 



-32 



-34 
■33 



01/29/96 05:27 TX/RX NO. 1635 P. 007 



(19) FEDERAL REPUBLIC OF GERMANY 

GERMAN [SEAL] PATENT OFFICE 

(12) UTILITY MODEL U1 

(11) Registration number: G 93 07 657.6 

(51) Principal class: A 63 B 21/06 

Secondary class(es) A 63 B 23/04 

(22) Date filed: 5/19/93 

(47) Date recorded: 9/2/93 

(43) Made known in the Patent Bulletin of 10/14/93 

(54) Designation of the subject: EXERCISE DEVICE 

(71) Name and address of the proprietor Mechatronic Gesellschaft fur 
Steuerungs- und Diagnosesysteme mbH, 44227 Dortmund, DE 

(74) Name and address of the representative: Kaewert. K., Attomey, 4000 
Dusseldorf 



2 



EXERCISE DEVICE 
The invention concerns an exercise device for exercising body parts, 
particularly for heavy exercise or for rehabilitation purposes, whereby an 
exercise movement, particularly a swinging motion, is exercised against a 
resistance. 

Such devices are marketed in many forms of embodiment. A spring is 
frequently provided as a resistance in simple devices, while the more demanding 
devices are provided with moveable weights. Particularly widespread is the 
movement of weights with a chain pull or cable pull, whereby the chain pull or 
cable pull Is provided with suitable deflection pulleys. 

The motion may be a pure longitudinal motion, but it may also be a 
swinging motion or a combined swinging and longitudinal motion. 

It is common to all of the conventional devices that they permit 
conclusions, by means of defined weights and defined spring forces, on the 
resistance against which pulling is made. A path-sensing measurement, 
however, has been unknown up until now. 

The invention is based on the knowledge that the path-sensing 
measurement has a considerable importance both for heavy exercise activities 
as well as for the rehabilitation field. For example, after joint operations, the 
swinging angle of the joint is a determining factor for the movement capacity of 
the patient. Rehabilitation measures are directed at restoring to a normal extent 
the swinging angle and the movement capacity. It Is important for this purpose 
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to obtain knowledge on the increment of movement capacity. The increment 
may be determined by means of the measurement of movement. 

A path-sensing measurement is thus provided according to the invention. 
The path-sensing measurement results in a further embodiment of the invention 
by means of a potentiometer, which is connected directly or indirectly with the 
part that is moved. The potentiometer may be a sliding/series potentiometer, but 
also it may be a rotary potentiometer. TTie rotary potentiometer has various 
advantages. It is suitable for all paths that appear in the path-sensing 
measurement, since it can rotate many times. It may be placed directly on the 
swinging axis in the case of parts that are moved by swinging. With parts that 
move in a purely straight line, the rotary potentiometer may be coupled such that 
it has a wound-up thread, with which it engages at the part. The thread is 
unwound with the motion. A winding-up can be effected in the case of backward 
movement by means of a spring force. Other movement couplings also come 
into consideration. 

Advantageously, the path-sensing measurement according to the 
invention can be retrofitted to any existing exercise device. The potentiometer, 
particularly, can be easily introduced and joined with the device parts that are 
moved. 

Potentiometers supply a measurement voltage, which can be visually 
converted in a suitable display device. It is of advantage to connect the path- 
sensing measurement display also to a force measurement display and/or 
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percent force display and/or meter and/or timing indicator. The path-sensing 
measurement may be produced, as desired, also in the form of an angle 
measurement. This may be desired in the case of swinging motions. For the 
rest, the path-sensing measurement may be coupled with a time function 
element, so that in addition to the path measurement, a velocity measurement is 
also possible. 

An example of embodiment of the invention is shown in the drawing. 

Figure 1 shows a heavy-exercise device with a knee extender. The knee 
extender comprises a seat 1 , an angle lever 2, which can be swung forward and 
backward with the feet/lower legs. Angle lever 2 operates by means of a chain 
pull 3 on a weight 4, which is arranged in a frame 5 on guides 6 so that it can be 
raised and lowered. In the body-building device that is shown, this represents a 
device that is commonly found on the market. In which chains 3 were originally 
extended directly on weight 4. 

In the example of embodiment, the device that is shown has been 
retrofitted with a force sensor 7. Only the chain of chain pull 3 has been 
basically shortened for the retooling. This is done by selectively detaching 
surplus chain links or by hooking the force sensor to the correct chain link 
without detaching the surplus chain links. The surplus chain links are then 
suspended next to the force sensor. On the other side, the force sensor is 
connected with frame 5. 



5 



Over and above this, the heavy-exercise device is provided with a path 
sensor 10. Path sensor 10 comprises a rotary potentiometer, which is 
connected by means of a thread 1 1 with angle lever 2. Depending on the swing 
motion of angle lever 2, the rotary potentiometer is moved to a varying extent. 
TTiis produces a measurement voltage, which is amplified, as the case may be, 
and indicates the swinging path or the swinging angle by means of an LED 
display. 

Force sensor 7 operates with a wire strain gauge, which also produces a 
measurement voltage by means of a potentiometer bridge connection. In the 
example of embodiment, both voltages are Introduced Into a measurement value 
display according to Figure 2. The measurement value display consists of a 
maximum force indication 30, a percent value display 31, a meter 32, a time 
indication 33, as well as a path/angle display 40. Further, the display is 
provided with an on/off switch, with a start switch and a reset switch. Start and 
stop are introduced in a switch 34. On, off and reset are introduced in a switch 
35. The maximum force display shows the measurement value which arises in 
the blocking or braking of a moved device part under the application of a 
maximum force. Percent display 31 gives the safety feature that the trainee or 
patient has moved only in the force range optimal for force buildup, in the 
example of embodiment, this is a load of approximately 50% of the maximum 
force. The percent display 31 is based on several luminous elements, which are 
arranged according to a type of measurement scale and can reveal the 
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measurement value optically even without knowing the numbers, by comparison 
with the total measurement range. 

Meter 32 in this example of embodiment is a combined meter for training 
sets and repeated individual movements in the case of training sets. Time 
indicator 33 contains a time element and indicates minutes and seconds. By 
coupling with the path/angle measurement, the movement velocity can be 
evaluated. 

The blocking/braking of a device part that has moved and that is provided 
for the maximum force measurement is obtained in the example of embodiment 
according to Figure 1 by means of bolts that are not shown, which are inserted 
through weight 4 and through guide 6. Whereas an insertion opening is 
generally sufficient in weight 4, insertion openings are provided at various 
distances in the respective guide 6, in order to be able to determine the force 
application at different swinging positions. The maximum force measurement 
may be represented with a measurement test. This generally reduces to a 
considerable extent the risk of lesion or risk of damage to the trainee or patient. 
The brake or the blocking can be released again after the maximum force 
measurement by pulling out the inserted bolts, in the case of the example of 
embodiment. 

The path-sensing measurement according to the invention may also be 
varied in such a way that this measurement is given from a specific swinging 
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position. This is possible due to the null adjustment of the potentiometer and/or 
null adjustment on the measurement-value indicator. 
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CLAIMS 

1 . Exercise device, particularly for heavy exercise or for rehabilitation, 
whereby pulling or pressing or swinging is made against a resistance, 
characterized by a path measurennent component. 

2. Device according to Claim 1 , further characterized In that the path 
measurement component is formed by a potentiometer, which is connected 
directly or indirectly with a part that has moved. 

3. Device according to Claim 2, further characterized by a rotary 
potentiometer. 

4. Device according to Claim 3, further characterized in that the rotary 
potentiometer In the case of parts that have moved by swinging sits on the swing 
axis or Is connected with the part that has moved by swinging by means of a 
pulling means. 

5. Device according to one or more of Claims 1-4, further characterized in 
that the path measurement component can be retrofitted. 

6. Device according to one or more Claims 1-5, further characterized by a 
path display and/or maximum force indication and/or percent force indication 
and/or meter and/or time display. 
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Figure 1 

7: force sensor 

10: path sensor 
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Figure 2 
Key: 

a. maximum force/weight 

b. on/off/reset 

c. tempo/overload 

d. [exercise] set 

e. repetition 

f. minute, seconds 

g. time 

h. path/angular velocity 
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